Objectives: The objectives of this study were to (1) evaluate differences between patients with lumbar intervertebral disc herniation who received physical therapy (PT) and those who did not; (2) identify factors associated with receiving PT; and (3) examine the influence of PT on clinical outcomes over the course of 1 yr. Design: An observational cohort study using data from the Spine Patient Outcomes Research Trial was conducted. This study included 363 patients with intervertebral disc herniation who received nonsurgical management within 6 wks of enrollment. Baseline characteristics were compared between patients who received PT and those who did not. Multivariate logistic regression examined factors predictive of patients receiving PT. Mixed effects models were used to compare primary outcomes (Short-Form Survey 36 bodily pain and physical function and modified Oswestry Index) at 3 and 6 mos and 1 yr after enrollment. Results: Forty percent of the nonsurgical cohort received PT. Higher disability scores, neurological deficit, and patient preference predicted PT use. Compared with other nonsurgical management strategies, standard care PT was not associated with a significant difference in pain, disability, or surgery over 1 yr. Conclusions: Many patients with intervertebral disc herniation seek secondary care for persisting symptoms and pursue nonsurgical management.
L ow back pain (LBP) management is costly and expenditures are on the rise. 1 Lumbosacral radicular leg pain, often called sciatica, symptoms are commonly attributed to an intervertebral disc herniation (IDH). 2 In patients with symptoms longer than 6 wks who seek health care, only 43% to 60% report significant improvement or resolution. 3 Despite marginal success in the management of chronic symptoms, persisting or recurring sciatica from IDH is a common reason for seeking additional health care. 4 A number of nonsurgical treatments are advocated for IDH, including epidural injections, medication, education, chiropractic care and physical therapy. The optimal management strategy and sequencing of interventions are unclear. 5, 6 For patients presenting to physical therapy, interventions targeting exercise and joint mobility have been shown to improve physical function. 7 However, little is known about which patients with persisting sciatica symptoms participate in physical therapy and the subsequent impact on clinical outcomes.
The Spine Patient Outcomes Research Trial (SPORT) was a multicenter study that compared the effectiveness of surgery to nonsurgical management for IDH in both an observational and a randomized cohort. 8, 9 Patients in the surgical and nonsurgical arms of the study demonstrated improvement in pain and function across time. 8, 9 In the observational cohort, these improvements were significantly greater for those in the surgical group at each time point. 8 Patients randomized to treatment reported no significant differences between groups for pain and function over time. 9 Given the breadth of data collected, SPORT provides an opportunity to examine the characteristics and outcomes of patients with IDH managed nonsurgically. In both the observational study and the randomized trial, patients in the nonsurgery group received "usual care," Although physical therapy was an option for treatment in the conservative care cohort, not all patients received physical therapy, allowing for further analysis of the cohort receiving nonsurgical management.
The purpose of this study was to examine the characteristics of lumbar IDH patients treated nonsurgically who participated in physical therapy and those who did not. Furthermore, this study examined the subsequent impact of receiving physical therapy on clinical outcomes over the course of 1 yr with a hypothesis that patients receiving physical therapy would have improved clinical outcomes. Specifically, the aims of this study were to (1) evaluate demographic and clinical differences between patients with lumbar IDH at the secondary care level who received physical therapy and those who did not; (2) identify factors associated with receiving physical therapy; and (3) examine the influence of physical therapy intervention on clinical outcomes over the course of 1 yr.
METHODS
The study was approved by the participating institution's human subjects committee. All participants provided written informed consent before collection of data. An independent data and safety monitoring board monitored the study at 6-mo intervals. The trial is registered at ClinicalTrials.gov identifier NCT00000410. Funding was provided by The National Institute of Arthritis and Musculoskeletal and Skin Diseases, the Office of Research on Women's Health, the National Institutes of Health, the National Institute of Occupational Safety and Health, and the Centers for Disease Control and Prevention. This study conforms to the strengthening the reporting of observational studies in epidemiology guidelines 10 and reports the required information accordingly (see Supplementary Checklist, http://links.lww.com/PHM/A378).
This observational cohort study was a secondary analysis of subjects recruited from 13 multidisciplinary spine centers throughout the United States between March 2000 and November 2004. Participants were recruited from spine specialty clinics by a research nurse at each site who verified eligibility. Patients receiving any physical therapy within the first 6 wks of management were compared with those who did not receive physical therapy during that time. Study measures were collected at baseline, 6 wks, and 3, 6, and 12 mos. Research nurses and nurse coordinators trained in study procedures collected data at baseline and follow-up.
Participants
Inclusion in SPORT required patients to present with persistent symptoms of lumbar disc herniation (>6 wks) as identified by lumbar-related leg pain extending below the knee or into the anterior thigh and positive neural tensions signs or corresponding neurological deficit. Confirmatory advanced vertebral imaging (magnetic resonance imaging or computed tomography) demonstrating disk herniation corresponding with clinical symptoms was also required. Patients were ineligible if they had a history of lumbar surgery, cauda equina syndrome, scoliosis greater than 15, radiographic evidence of segmental instability, or evidence of vertebral fractures. Additional exclusion criteria included spine conditions of a nonmusculoskeletal origin (infections, tumors), pregnancy, and inability or an unwillingness to have surgery. 8, 9 Eligible patients were invited to participate in a randomized trial comparing surgery with nonsurgical management. A cohort study was performed alongside the randomized trial, and patients who declined participation in the randomized trial were invited to participate in the cohort study. This analysis included all participants receiving nonoperative treatment in the first 6 wks of either study and with complete information at follow-up. Of 1991 eligible and screened for inclusion, SPORT enrolled a total of 1244 patients with IDH. Of these, 256 in the randomized cohort were assigned nonsurgical management and 222 in the observational cohort (Fig. 1 ) selected nonsurgical management.
Nonsurgical Management
Although patients in the nonsurgical cohort could receive any nonsurgical interventions deemed appropriate by their provider, participating providers were encouraged to promote a minimum intervention of physical therapy, education/counseling with home exercise instruction, and nonsteroidal anti-inflammatory drugs if tolerated. The physical therapy intervention was not standardized, but providers were instructed to use active interventions. These recommendations included flexibility, strengthening, conditioning, stabilization, McKenzie exercises, and joint manipulation. 11 If this was not effective, participating providers were encouraged to individualize treatment and aggressively pursue other nonsurgical strategies. 11 Nonoperative treatments received were tracked at each follow-up assessment via selfreport, physician report, and structured interviews.
Outcome Measurements
Primary outcome measures included the Medical Outcomes Study 36-Item Short Form Health Survey (SF-36) bodily pain and physical function scales 12 and the American Academy of Orthopaedic Surgeons MODEMS version of the Oswestry Disability Index (ODI). 13 The SF-36 is a generic health status measure scaled from 0 to 100 with higher scores indicating better health. The ODI measures patient reported disability scored from 0 to 100 with higher scores indicating greater disability. Surgery for IDH was also recorded.
Secondary outcome measures included opioid use, patient self-rated overall improvement, and satisfaction with symptoms. Patients reporting "major improvement" on the self-rated progress scale or "somewhat/very satisfied with symptoms" on the satisfaction with symptoms scale were considered responders. 14, 15 Leg symptom severity was measured with the Sciatica Bothersome Index. 13 The Sciatica Bothersome Index is rated from 0 to 24, with higher scores indicating worse symptoms.
Potential Confounders and Effect Modifiers
Demographic variables including sex, age, race, and marital status were collected by self-report. Health status covariates were collected by self-report, physician report, and structured interviews. Variables included surgery center, smoking status, herniation location, comorbidities, self-rated symptom progression, duration, and treatment preference. Finally, work status was self-reported and included compensation, working location, and work status.
Data Analysis
Baseline characteristics of patients receiving physical therapy to those not receiving physical therapy during the 6-week period after enrollment were examined using two-tailed t-tests and chi-square statistics. Stepwise logistic regression was used to investigate baseline factors associated with receiving physical therapy during the first 6-wks. Variables correlated with treatment at a significance level of P < 0.10 were entered into the equation. Significance of P < 0.05 was required to be retained in the final model. Baseline demographic characteristics, comorbid health conditions, physical examination findings, treatment preference, and outcome measure scores (Tables 1 and 2) were considered for entry. The chi-square statistic was used to compare rates of surgery between groups at 1 yr after enrollment and responders across time points.
A mixed-effects model was used to evaluate change from baseline between groups for the primary outcomes using a random individual effect to account for the correlation between repeated measures from the same participant. Statistical significance was defined as P < 0.05, and all hypotheses were considered two sided. Bonferroni adjustments were made to correct for type I error associated with multiple comparisons. Analyses of outcomes at each time point were performed only on individuals continuing with nonsurgical management. Patients progressing to surgery were censored from additional analyses occurring after surgery. Consistent with other SPORT analyses, baseline variables associated with missing data or treatment received were included to adjust for potential confounding. 8, 9 The SAS procedure PROC MIXED was used for continuous data with normal random effects, and PROC GENMOD, for binary and nonnormal secondary outcomes, software version 9.1 (SAS Institute Inc, Cary, NC).
RESULTS
Of the 1215 patients in the combined cohorts, 256 in the randomized cohort were assigned to receive nonsurgical management and 191 in the observation cohort chose nonsurgical management (Fig. 1) . Of patients assigned or choosing nonsurgical SPORT IDH Cohort Receiving PT management, 362 (76%) had complete information regarding physical therapy utilization and were included in the analysis. A total of 143 patients (40%) received physical therapy intervention within 6 wks of enrollment. Among those receiving physical therapy, 42 patients (29%) attended 3 or fewer physical therapy visits, another 42 attended 4 to 6 visits, 32 (22%) patients attended 7 to 10 visits, and 27 (19%) attended 11 visits or more. There were few differences at baseline between those receiving physical therapy and those who did not (Tables 1 and 2) . Patients who received physical therapy were more likely to have symptoms for less than 6 mos (P = 0.031), be very dissatisfied with their symptoms (P = 0.048), and report a preference for nonsurgical care (P = 0.002). In addition, patients in the physical therapy cohort were less likely to have received an injection at baseline (P = 0.042).
A variety of interventions were reported during the first 6 wks of treatment (Table 3) . Medications and injections were the most commonly used interventions for both groups. Patients receiving physical therapy were noted to have higher use of muscle relaxants (P = 0.003), medical devices in general (P = 0.006), and more visits to nonsurgeon physicians Data are presented as n (%), unless otherwise indicated. Data in bold font indicates statistically significant differences between groups. a Other comorbidities include problems related to stroke, diabetes, osteoporosis, cancer, fibromyalgia, chronic fatigue syndrome, posttraumatic stress disorder, alcohol drug dependence, heart, lung, liver, kidney, blood vessel, nervous system, hypertension, migraine, anxiety, stomach, or bowel. b Significant at P ≤ 0.05.
(i.e., internists, neurologists, etc.) (P = 0.005). The final logistic regression model indicated baseline ODI, treatment preference, and the presence of neurological deficit to be associated with having received physical therapy within the first 6 wks of enrollment. For every 1-point increase in baseline ODI score, there was a 2% increase in the odds of having physical therapy (adjusted odds ratio [OR], 1.02; 95% confidence interval [CI], 1.01-1.03; P = 0.005). The presence of any neurological deficit increased the odds of having physical therapy (adjusted OR, 1.82; 95% CI, 1.11-2.98; P = 0.018). Additionally, a preference for nonsurgical treatment increased the odds of participating in early physical therapy compared to no preference (adjusted OR, 1.83; 95% CI, 1.04-3.21; P = 0.036), whereas a preference for surgery reduced the odds of physical therapy utilization compared with no preference (adjusted OR, 0.36; 95% CI, 0.15-0.91; P = 0.03).
Comparisons of patient-centered outcomes for patients who did or did not receive physical therapy within the first 6 wks after enrollment are presented in Table 4 and in Figures 2 and 3 . Changes in pain and disability were generally equivocal across groups. In addition, there was no difference in the proportion of responders across groups at any time point (Table 4) . During the first year, 61 (28%) patients not receiving physical therapy and 35 (24%) receiving physical therapy progressed to surgery (OR, 1.6; 95% CI, 0.99-2.57; P = 0.54).
Significant differences were noted with only two comparisons, opioid use at 6 wks and LBP bothersomeness at 1 yr. Within the group receiving physical therapy, a greater percentage of patients reported opioid use within the first 6 wks (12.5; 95% CI, 1.9-23.1; P = 0.02). The physical therapy group also reported significantly greater improvement in LBP bothersomeness at 1 yr (−0.4; 95% CI, −0.8 to 0; P = 0.05).
DISCUSSION
Sciatica secondary to IDH is a common condition that is best approached from a multimodal, multidisciplinary perspective. 16 This remains a challenge as there are no clear guidelines on which interventions work best in combination or how to sequence interventions. An estimated 10 to 40% of individuals develop persisting sciatica and restricted work and leisure activities even with treatment. 17, 18 This study provides important information on conservative interventions for individuals with persisting pain from lumbar IDH in a nationally representative cohort.
Common nonsurgical interventions included physical therapy (40%), injections (42%), and nonsteroidal anti-inflammatory drugs, Cox2, or oral steroid medications (44%). The use of physical therapy in conservative management of IDH in the SPORT cohort was slightly lower, but similar, to previous studies. Atlas et al. 17 and Österman et al. 19 reported the use of physical therapy in 49% and 54%, respectively, of patients receiving conservative management of IDH. Bed rest/activity restriction and the use of injections were markedly different from previous reports. The Maine Lumbar Spine Study reported that only 19% of the conservative care cohort received injections. 17 In that same study, bed rest was used as a management strategy for 41% of the cohort, whereas only 1% of the SPORT cohort reported using activity restriction. Recommendations to stay active reflect best practice guidelines 20 and represent a large shift from earlier studies utilizing bed rest during the first week of management as part of the treatment protocol for patients with IDH. 21 The increase in lumbosacral injections is consistent with trends across the United States but may also be explained by the geographical variation represented in the SPORT. 22 Factors associated with receiving physical therapy were consistent with other reports linking symptom severity and patient preference with subsequent treatment. 23, 24 The perceived need for care among patients with LBP is more strongly associated with disability than pain. 23 It is reasonable to consider that in addition to a preference for conservative care, patients receiving physical therapy were seeking strategies for improving function.
This study failed to identify significant differences in pain and disability among those receiving physical therapy after enrollment compared with those who did not. It is difficult to judge the value of the physical therapy intervention in the current study as it was unstandardized and specific details were not reported. The dose and specific physical therapy intervention can influence the outcomes of patient with IDH.
6,7 Unfortunately, this level of detail was unavailable for the current analysis. More research is needed to outline definitive parameters of the most effective physical therapy intervention for patients with IDH. Without a standardized physical therapy protocol it is difficult to know if the treatment effect was attenuated due to practice variation or simply ineffective. 25 For patients assessed in secondary care settings, rates of recovery are reportedly worse than for acute cases of sciatica due to IDH. 3, 17, 26 Many interventions are advocated without clear benefit of any one intervention long-term. 6 Future research informing treatment selection and treatment sequencing is needed to optimize the effectiveness of nonsurgical management. At present, the equivalency of non-surgical treatment interventions suggests treatment choice should be considered preference sensitive and involve shared decision making between providers and patients. 27 Several limitations need to be considered when interpreting the results of this study. The results represent a secondary analysis of patients in a larger trial. The subgroups studied were not randomized and the initial study design of the SPORT did not identify these subsets a priori. As such, there is risk of selection bias and the possibility of unidentified confounders between comparison groups limiting conclusions on the efficacy of physical therapy as a nonsurgical management strategy. Finally, the variation associated with the nonstandardized approach to conservative management in the SPORT obscures the evaluation of a particular treatment strategy.
CONCLUSION
This secondary analysis of a nationally representative cohort from the SPORT population demonstrates the variety of nonsurgical treatments utilized in managing patients with IDH who seek secondary care but do not elect surgical management. The primary nonsurgical interventions used were medication, spinal injections, and physical therapy. Higher baseline disability, the presence of neurological deficit, and patient preference for physical therapy were all factors associated with receiving physical therapy as an initial management strategy. Patients receiving physical therapy within the first 6 wks did not demonstrate any significant differences in primary outcomes of pain and disability compared with those who did not receive physical therapy. These results highlight the variation and complexity in nonsurgical management decisions for patients with IDH. There remains a need to identify optimal management strategies and sequencing of treatment for this population.
